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  دا஺ه ﻋ࢖ﻮم ﭘﺰﺷਔﯽ ໊ඟﻣﺎن
  داﻧﺸﻜﺪه ﭘﺰﺷﻜﻲ
  ﭘﺎﻳﺎن ﻧﺎﻣﻪ ﻣﻘﻄﻊ ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ اﻳﻤﻨﻲ ﺷﻨﺎﺳﻲ
  ﻋﻨﻮان:
 - ﺗﺎﺛﻴﺮ ﭘﻴﻮﻧﺪ اﺗﻮﻟﻮگ ﺳﻠﻮل ﻫﺎي ﺑﻨﻴﺎدي ﻣﺰاﻧﺸﻴﻤﻲ ﺗﻴﻤﺎر ﺷﺪه ﺑﺎ اﻳﻨﺘﺮﻓﺮون ﺑﺮرﺳﻲ
 gerTو 71HT، 2HT، 1HTﮔﺎﻣﺎ ﺑﺮ ﺑﻴﺎن ﻛﻤﻮﻛﺎﻳﻦ ﻫﺎ و ﮔﻴﺮﻧﺪه ﻫﺎي ﻛﻤﻮﻛﺎﻳﻨﻲ ﻣﺮﺗﺒﻂ 
  6/LB75Cدر ﻣﺪل ﺣﻴﻮاﻧﻲ ﻣﻮش  (EAEدر اﻧﺴﻔﺎﻟﻮﻣﻴﻠﻴﺖ ﺧﻮد اﻳﻤﻦ ﺗﺠﺮﺑﻲ )
  
   رﺿﺎ اﺣﻤﺪي ﻓﺮد ﺗﻮﺳﻂ:
  دﻛﺘﺮ ﻋﺒﺪاﷲ ﺟﻌﻔﺮزاده اﺳﺘﺎد راﻫﻨﻤﺎ:
8931- 9931ﺳﺎل ﺗﺤﺼﻴﻠﻲ:
   ﭼﻜﻴﺪه 
ﺳﻠﻮل ﻫﺎﻳﻲ  (، ﻳﻚ ﺑﻴﻤﺎري ﻣﺰﻣﻦ ﺳﻴﺴﺘﻢ ﻋﺼﺒﻲ ﻣﺮﻛﺰي ﻣﻲ ﺑﺎﺷﺪ. در اﻳﻦ ﺑﻴﻤﺎري،SMﻣﺎﻟﺘﻴﭙﻞ اﺳﻜﻠﺮوزﻳﺲ) ﻣﻘﺪﻣﻪ:
اﺗﻮراﻛﺘﻴﻮ و ﻣﺎﻛﺮوﻓﺎژﻫﺎ ﺑﺎ ﺣﻤﻼت ﺧﻮد، ارﺗﺒﺎط ﺑﻴﻦ ﻧﻮرون ﻫﺎ را ﻣﺨﺘﻞ ﻣﻲ ﻛﻨﻨﺪ. اﻧﺴﻔﺎﻟﻮﻣﻴﻠﻴﺖ ﺧﻮد  Tﺷﺎﻣﻞ ﺳﻠﻮل ﻫﺎي 
در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﻣﻲ ﺷﻮد. ﭘﻴﻮﻧﺪ ﺳﻠﻮل ﻫﺎي ﺑﻨﻴﺎدي از  SM(، ﺑﻪ ﻋﻨﻮان ﻳﻚ ﻣﺪل ﺣﻴﻮاﻧﻲ، ﺑﺮاي ﺑﻴﻤﺎري EAEاﻳﻤﻦ ﺗﺠﺮﺑﻲ)
، ﻗﺎﺑﻠﻴﺖ ﺳﺮﻛﻮب sCSMرا ارﺗﻘﺎ و ﺑﻬﺒﻮد ﺑﺨﺸﻴﺪه اﺳﺖ.  SM(، درﻣﺎن sCSMﺟﻤﻠﻪ ﺳﻠﻮل ﻫﺎي ﺑﻨﻴﺎدي ﻣﺰاﻧﺸﻴﻤﻲ)
، ﻣﻲ ﺗﻮاﻧﺪ γ-NFIن ﻫﺎ ﻧﻴﺰ ﺣﻔﺎﻇﺖ ﻛﻨﻨﺪ. ﻛﻨﻨﺪﮔﻲ اﻳﻤﻨﻲ ﻗﺎﺑﻞ ﻣﻼﺣﻈﻪ اي دارﻧﺪ. ﺑﻪ ﻋﻼوه ﻣﻲ ﺗﻮاﻧﻨﺪ از ﻧﻮرون ﻫﺎ و آﻛﺴﻮ
ﻓﻌﺎل  sCSMدر ﺣﺎﻟﺖ اﺳﺘﺮاﺣﺖ را ﻓﻌﺎل ﻛﺮده و ﻣﻨﺠﺮ ﺑﻪ اﻓﺰاﻳﺶ ﭘﺘﺎﻧﺴﻴﻞ ﺳﺮﻛﻮب ﻛﻨﻨﺪﮔﻲ اﻳﻤﻨﻲ آن ﻫﺎ ﮔﺮدد.  sCSM
را ﺟﺬب ﻛﺮده و از ﺗﻜﺜﻴﺮ آن ﻫﺎ و ﺗﻮﻟﻴﺪ ﺳﺎﻳﺘﻮﻛﺎﻳﻦ  Tﺑﺎ ﺗﺮﺷﺢ ﻣﻘﺎدﻳﺮ زﻳﺎدي از ﻛﻤﻮﻛﺎﻳﻦ ﻫﺎ، ﺳﻠﻮل ﻫﺎي  γ-NFIﺷﺪه ﺑﺎ 
  ﺟﻠﻮﮔﻴﺮي ﻣﻲ ﻛﻨﻨﺪ.ﻫﺎي اﻟﺘﻬﺎﺑﻲ 
ﺷﺪﻧﺪ. ﺳﭙﺲ  اﺳﺘﺨﺮاج و ﻛﺸﺖ داده 6/LB75Cﺳﻠﻮل ﻫﺎي ﺑﻨﻴﺎدي ﻣﺰاﻧﺸﻴﻤﻲ از ﺑﺎﻓﺖ ﭼﺮﺑﻲ ﻣﻮش ﻫﺎي  روش ﻫﺎ:
و اﻳﻦ ﺳﻠﻮل ﻫﺎ از ﻧﻈﺮ ﻣﺎﻛﺮ ﻫﺎي ﺳﻄﺢ ﺳﻠﻮﻟﻲ ﺗﻮﺳﻂ  ﺗﻤﺎﻳﺰ اﻳﻦ ﺳﻠﻮل ﻫﺎ ﺑﻪ ﺳﻠﻮل ﻫﺎي اﺳﺘﺨﻮاﻧﻲ و ﭼﺮﺑﻲ ﺻﻮرت ﮔﺮﻓﺖ
، اﻧﺪازه ﮔﻴﺮي ﺷﺪت ﺑﻴﻤﺎري و وزن ﻣﻮش ﻫﺎ ﺑﻪ ﺻﻮرت EAE. ﭘﺲ از اﻟﻘﺎي ﻓﻠﻮﺳﺎﻳﺘﻮﻣﺘﺮي ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ
ﺗﻴﻤﺎر ﺷﺪﻧﺪ. ﭘﺲ از ﺑﺮوز اوﻟﻴﻦ ﻋﻼﺋﻢ ﺑﺎﻟﻴﻨﻲ ﺑﻴﻤﺎري، ﺳﻠﻮل ﻫﺎ ﺑﻪ ﻣﻮش ﻫﺎ  γ-NFIﺑﺎ  sCSM-DAروزاﻧﻪ اﻧﺠﺎم ﺷﺪ. 
و ﻣﻴﺰان  RCP emiT-laeRروز از ﭘﻴﻮﻧﺪ ﺳﻠﻮل ﻫﺎ، ﻣﻴﺰان ﺑﻴﺎن ژن ﻫﺎي ﻣﻮرد ﻧﻈﺮ ﺑﺎ ﺗﻜﻨﻴﻚ  02ﭘﻴﻮﻧﺪ زده ﺷﺪﻧﺪ. ﭘﺲ از 
 SSPSﺑﺎ رﻧﮓ آﻣﻴﺰي ﻫﻤﺎﺗﻮﻛﺴﻴﻠﻴﻦ و اﺋﻮزﻳﻦ ﺑﺮرﺳﻲ ﺷﺪ. آﻧﺎﻟﻴﺰ ﻫﺎي آﻣﺎري ﻧﻴﺰ ﺑﺎ ﻧﺮم اﻓﺰارﻫﺎي  SNCارﺗﺸﺎح ﻟﻜﻮﺳﻴﺘﻲ 
  اﻧﺠﺎم ﮔﺮﻓﺖ. msirP daPhparGو 
ﺗﺨﻔﻴﻒ داد، وزن  را EAE، ﺷﺪت ﻋﻼﺋﻢ ﺑﺎﻟﻴﻨﻲ  γ-NFI ﭘﻴﻮﻧﺪ ﺳﻠﻮل ﻫﺎي ﺑﻨﻴﺎدي ﻣﺰاﻧﺸﻴﻤﻲ ﺗﻴﻤﺎر ﺷﺪه ﺑﺎ ﻳﺎﻓﺘﻪ ﻫﺎ:
ﻛﻢ ﻛﺮد و ﻣﻴﺰان ﺑﻴﺎن  EAEرا ﺑﻬﺒﻮد ﺑﺨﺸﻴﺪ، ارﺗﺸﺎح ﻟﻜﻮﺳﻴﺘﻲ را در ﻣﻐﺰ ﻣﻮش ﻫﺎي ﻣﺒﺘﻼ ﺑﻪ  EAEﻣﺒﺘﻼ ﺑﻪ  ﻣﻮش ﻫﺎي
اﻓﺰاﻳﺶ داد.  EAEرا در ﻛﻤﻮﻛﺎﻳﻦ ﻫﺎي ﺿﺪ اﻟﺘﻬﺎﺑﻲ ﻛﺎﻫﺶ داد و ﻫﻤﭽﻨﻴﻦ ﻣﻴﺰان ﺑﻴﺎن  ﻛﻤﻮﻛﺎﻳﻦ ﻫﺎي اﻟﺘﻬﺎب آور
  .، اﻓﺰاﻳﺶ ﻳﺎﻓﺖγ-NFI ﻫﻤﭽﻨﻴﻦ ﻗﺪرت و ﭘﺘﺎﻧﺴﻴﻞ ﺗﻌﺪﻳﻞ اﻳﻤﻨﻲ اﻳﻦ ﺳﻠﻮل ﻫﺎ در ﺣﻀﻮر ﺳﺎﻳﺘﻮﻛﺎﻳﻦ
، ﺳﺒﺐ ﺗﻌﺪﻳﻞ اﻳﻤﻨﻲ و ﺳﺮﻛﻮب ODIاز ﻃﺮﻳﻖ اﻓﺰاﻳﺶ ﺑﻴﺎن  γ-NFIﺗﻴﻤﺎر ﺷﺪه ﺑﺎ  sCSM-DA ﺑﺤﺚ و ﻧﺘﻴﺠﻪ ﮔﻴﺮي:
، ﺳﺒﺐ ﻣﻬﺎر ﺗﻤﺎﻳﺰ 2hTﻣﻲ ﮔﺮدﻧﺪ. ﻫﻤﭽﻨﻴﻦ اﻳﻦ ﺳﻠﻮل ﻫﺎ ﺑﻮﺳﻴﻠﻪ ﺷﻴﻔﺖ ﺗﻌﺎدل ﺑﻪ ﺳﻤﺖ ﺳﻠﻮل ﻫﺎي  Tﺗﻜﺜﻴﺮ ﺳﻠﻮل ﻫﺎي 
و ﺗﻐﻴﻴﺮات اﭘﻲ ژﻧﺘﻴﻚ  01-LI، را داﺷﺘﻪ و ﺑﺎ ﺗﻮﻟﻴﺪ gerTﺗﻮاﻧﺎﻳﻲ ﺗﻮﻟﻴﺪ  sCSM، ﻣﻲ ﮔﺮدﻧﺪ. ﺑﻪ ﻋﻼوه 71hTﺳﻠﻮل ﻫﺎي 
ﻣﻲ ﺷﻮﻧﺪ. در ﻧﺘﻴﺠﻪ اﻳﻦ ﺳﻠﻮل ﻫﺎ ﻫﻢ ﺑﻪ ﻋﻨﻮان ﺗﻌﺪﻳﻞ ﻛﻨﻨﺪه ﺳﻴﺴﺘﻢ اﻳﻤﻨﻲ و ﻫﻢ ﺑﻪ ﻋﻨﻮان  gerTﺳﺒﺐ اﻓﺰاﻳﺶ ﺗﻤﺎﻳﺰ 
ﻮر درﻣﺎن ﺑﻴﻤﺎري ﺳﻠﻮل ﻫﺎﻳﻲ ﺑﺎ ﻗﺎﺑﻠﻴﺖ ﺗﻤﺎﻳﺰ ﺑﻪ ﺳﻠﻮل ﻫﺎي ﻋﺼﺒﻲ، ﻣﻲ ﺗﻮاﻧﻨﺪ در ﻃﺮاﺣﻲ ﭘﺮوﺗﻜﻞ ﻫﺎي درﻣﺎﻧﻲ ﺑﻪ ﻣﻨﻈ
  .، ﻣﻮرد ﺑﺮرﺳﻲ ﺑﻴﺸﺘﺮ و اﺳﺘﻔﺎده ﻗﺮار ﮔﻴﺮﻧﺪSM















Background and Aims: Multiple Sclerosis (MS) is a chronic disease of the central nervous 
system. In this disease, cells that contain autoreactive T-cells and macrophages with their own 
attacks disturb the association of neurons. Experimental Auto-immune encephalomyelitis 
(EAE), as an animal model, is considered for MS. Stem cell transplantation, including 
Mesenchymal Stem Cells (MSCs), has improved and improved MS treatment. MSCs have 
significant immunosuppressive capabilities. In addition, they can protect neurons and axons. 
IFN-γ can activate MSCs in resting position and increase their immune suppression potentials. 
Activating MSCs with IFN-γ, by secreting large amounts of chemokines, absorbs T cells and 
prevents them from proliferating and producing inflammatory cytokines. 
Material and Methods: Mesenchymal stem cells were extracted from adipose tissue of 
C57BL/6 mice and cultured. The differentiation of these cells into osteogenesis and 
adipogenesis cells was performed and the cells were evaluated by flow cytometry for cell 
surface markers. After induction of EAE, the severity of the disease and the weight of the 
mice were measured daily. AD-MSCs were treated with IFN-γ. After the first clinical 
symptoms of the disease, the cells were grafted to the mice. After 20 days of cell 
transplantation, the expression of the genes was investigated using Real-Time PCR technique 
and leukocyte infiltration of CNS by staining with hematoxylin and eosin. Statistical analyzes 
were performed with SPSS and GraphPad Prism software. 
Results: The transfusion of IFN-γ treated mesenchymal stem cells reduced the severity of 
EAE clinical symptoms, improved the weight of EAE mice, reduced leukocyte infiltration in 
the brain of EAE mice, and decreased expression of inflammatory chemokines And increased 
the expression of anti-inflammatory chemokines in the EAE. The strength and potential of 
immune modulation of these cells in the presence of IFN-γ cytokines also increased. 
Conclusions: AD-MSCs treated with IFN-γ, by increasing the expression of IDO, modulate 
the immunity and suppress the proliferation of T cells. These cells also suppress Th17 cells, 
by shifting the balance to Th2 cells. In addition, MSCs have the ability to produce Treg, and 
with the production of IL-10 and epigenetic changes, they increase the Treg differentiation. 
As a result, these cells, both as immunostimulators and as cells that can be differentiated into 
neurons, can be further explored and used in the design of therapeutic protocols for the 
treatment of MS. 




Kerman University of Medical Sciences 
Faculty of Medicine 
In Partial Fulfillment of the Requirements for the Degree MSc Immunology 
 
Title: 
The effect of transplantation of mesenchymal stem cells treated with IFN-γ on 
expression of chemokines and chemokine receptor of TH1, TH2, TH17 and 






Dr. Abdullah Jaffarzadeh 
Year: 
2019 
 
